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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration 
of light-emitting characteristics and obtain high 
luminance and long life by forming a lattice distortion 
layer having crystal defects, in such a manner that the 
diffusion and infiltration of impurities from a clad 
layer into an active layer is prevented. 

SOLUTION: Layers ISA and 22A which have lattice 
distortion on an active layer 20 sides are formed on 
clad layers 18 and 22, respectively. The distortion 
layers 1 8A and 22A can be constituted as either one of a 
layer, wherein a dopant is piled up and point defect and 
misfit transposition exist at a high density, or a layer 
wherein the lattice constant is different from other 
parts of the clad layers and crystal defect exists. By 
forming such distortion layers. ISA, 22A, impurities with 
which the clad layers 18, 22 are doped are trapped and 
will not infiltrate the active layer 20. As a result, 
the deterioration of light-emitting characteristics is 
restrained, and a light-emitting element of high 
luminance and long life can be realized. 
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* NOTICES * 

Japan Patent Office xs not r'esponsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semi-conductor light emitting device and its 
manufacture approach. This invention improves each of luminescence brightness which suited the 
relation of a trade-off conventionally, and its life, and, more specifically, are long lasting and a thing 
about the semi-conductor light emitting device which can realize high brightness, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Semi-conductor light emitting devices are a compact and a low power, 
laave many advantages, such as excelling in dependability, and are widely applied in recent years 
also about the plotting board outside the interior of a room where high luminescence brightness is 
demanded, the railroad/traffic light, and the lighting fixture for mount. 

[0003] Generally as a basic configuration of these semi-conductor light emitting devices, the so- 
called "double hetero structure" which sandwiched the barrier layer by the cladding layer from the 
upper and lower sides is adopted. As an ingredient used for a barrier layer and a cladding layer, in 
addition to GaAs, GaP, and AlGaAs which are used for many years, ingredients, sueh-as a InGaAlP 
system, a InGaAs system, and a InGaAlN system, are developed, and it is put in practical use 
recently. With the double hetero structure using the ingredient with which band gaps differ in a 
barrier layer and a cladding layer, since the carrier poured into the barrier layer is confined in a 
barrier layer, the probability of the recombination of a carrier increases and high luminescence 
brightness is obtained, respectively. 

[0004] Drawing 5 is a schematic diagram showing the cross-section structure of the conventional 
double hetero mold semi-conductor light emitting device. That is, a light emitting device 100 has the 
structure where the laminating of the n mold GaAs buffer layer 1 14, the n mold InGaAlP/GaAs light 
reflex layer 1 16, the n mold InGaAlP cladding layer 118, the InGaAlP barrier layer 120 of undoping, 
the p mold InGaAlP cladding layer 122, the p mold AlGaAs current diffusion layer 124, the p mold 
InGaAlP moisture-proof layer 126, and the p mold GaAs contact layer 128 was carried out one by 
one on the n mold GaAs substrate 112. 

[0005] The n mold InGaAlP/GaAs light reflex layer 116 has the configuration to which the 
laminating of an n mold InAlP layer and the n mold GaAs layer was carried out by turns, and each 
layer is set as the 1/n [ 4 ] (n is a refractive index) thickness of the wavelength of the light which 
emitted light by the barrier layer 120, and he is trying to produce Bragg reflection here. Moreover, 
the n mold GaAs layer which is not illustrated is partially formed with the structure mentioned above 
between the p mold InGaAlP cladding layer 122 and the p mold AlGaAs current diffusion layer 124, 
and structure of performing a current constriction is also carried out. 

[0006] Moreover, on p mold contact layer 128, the p lateral electrode 130 which consists of gold and 
a zinc alloy is formed, and the n lateral electrode 132 which consists of gold and a germanium alloy 
is formed in the rear face of the n mold GaAs substrate 112. 

[0007] The n lateral electrode 132 is connected to mounting members, such as a leadframe which 
does not illustrate the light emitting device 100 shown in drawing 5 , through a silver paste etc. 
Moreover, it connects with the lead pin of a mounting member etc. by wire, the closure of this whole 
structure is carried out to the last with resin, such as resin, and the p lateral electrode 130 is 
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completed as luminescence equipment 
[0008] 



[Problem(s) to be Solved by the Invention] However, when the light emitting device by the 
conventional double hetero structure as shown in drawing 5 was used to the display board outside the 
interior of a room where high luminescence brightness is demanded, a railroad/traffic light the 
lighting fixhire for mount, etc., the impurity doped to cladding layers 1 18 and 122 was spread in the 
barrier layer 120 by the heat and electric field by energization, luminous efficiency fell, and tliere 
was a problem that degradation of a luminescence property arose. Since the drive current is high in 
IspecTaUy ^"g^^^^^s mold component, diffusion of such an impurity tended to arise notably 

[0009] To this problem, as it is in Japanese Patent Application No. No. 895 1 0 [ seven to 1 
examination which uses a cladding layer as multistage and uses degradation as a control plug is also 
can-led out. However, according to this approach, degradation of a luminescence property could not 
fully be controlled but there was a problem of changing the rate of degradation unstably with a 
manufacture lot. j' = 

[0010] This invention is made in view of this point. Namely, in the light emitting device of a double 
hetero iTiold. by controUmg effectively diffusion invasion of the impurity from a cladding layer to a 
bamer layer this invention prevents degradation of a luminescence property and aims at offering the 
semi-conductor hght emitting device which has high brightness and a longevity life and its 
manufacture approach. o j , 

[0011] 



[Means for Solving the Problem] Namely, the 1st cladding layer which the semi-conductor light 
emitting device of this invention becomes from the group III-V semiconducter formed on the 
substrate and said substrate The barrier layer which consists of a group III-V semiconducter formed 
on said 1 St cladding layer. Are the semi-conductor light emitting device equipped with the 2nd 

ntl "^hT w f ^^.°"''f ^/°^P "^-^ semiconducter formed on said barrier layer, and inside 
[ It is said the 1st cladding layer and said 2nd cladding layer ] sets to either at least. So tha^ an 
impurity may protect carrying out diffusion invasion from said cladding layer to said barrier layer It 
IS constituted as what is characterized by preparing the grid distortion layer which has a crystal 
defect, diffusion invasion of the impurity from a cladding layer to a barrier layer is controlled very 
effectively, and high brightness and a longevity life can be attained 

[0012] Moreover, this grid distortion layer can be constituted as a growth interruption layer and 
mn^Tn fJ™^*-^.^^^^' '' constituted as that in which the dopant is carrying out the pile up. 
[001 3] Or this grid distortion layer can also be constituted as a layer which the presentation of a 
semi-conductor was changed and shifted the lattice constant. 

[0014] Such a grid distortion layer is 0.001 micrometers or more from the interface of a cladding 
layer and a bamer layer, and can prevent diffusion of an impurity effectively by forming in the 
location of less than 0. 1 micrometers. j j & ^ 

[0015] Moreover, diffusion of an impurity can be further controlled effectively by carrying out the 
mm ""'^^^^ '^y^'' l^inating of such a grid distortion layer. 

[0016] As a group III-V semiconducter, a long lasting semi-conductor light emitting device can be 
formed by high brightness by using an InGaAIP system, an InGaAIN system, an InGaAsP system or 
the AlGaAs systems. j' > 

[0017] 



[Embodiment of the Invention] In the cladding layer to which the laminating of the barrier layer is 
carried out up and down, by introducing a grid distortion layer near the barrier layer, the trap of the 
unpunty doped by the cladding layer is carried out, the diffusion invasion to a barrier layer is 
prevented, and, according to this invention, a high brightness and long lasting semi-conductor light 
emitting device can be obtained. . ° e " 

[0018] The gestalt of operation of this invention is explained refenring to a drawing below Drawing 
i is a schematic diagram showing the cross-section structure of the semi-conductor light emitting 
device by this invention. The difference with the conventional hght emitting device with which it 
expressed to drawing^ is in the point in which the grid distortion layer was formed near the interface 
or a bamer layer and a cladding layer. 
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[0019] That is, the light emitting device 10 by this invention has the structure where the laminating 
of the n mold GaAs buffer layer 14, the h mold InGaAlP/GaAs light reflex layer 16, the n mold 
InGaAlP cladding layer 18, the undoping InGaAIP barrier layer 20, the p mold InGaAlP cladding 
layer 22, the p mold AlGaAs current diffusion layer 24, tlie p mold InGaAlP moisture-proof layer 
26, and the p mold GaAs contact layer 28 was carried out one by one on the n mold GaAs substrate 
12. Furthermore, the p lateral electrode 30 and the n lateral electrode 32 are formed, respectively. 
[0020] Here, the n mold InGaAlP/GaAs light reflex layer 16 is a Bragg reflection layer to which the 
laminating of an n mold InAlP layer and the n mold GaAs layer was carried out by turns, and the 
detail is as having mentioned above. Moreover, in the light reflex layer 16, the InAlP layer which 
does not contain a gallium instead of an InGaAlP layer may be used. Similarly, the InAlP layer 
which does not contain a gallium may be used also in cladding layers 1 8 and 22. 
[0021] Moreover, the p mold InGaAlP moisture-proof layer 26 is formed in order to prevent the p 
mold AlGaAs current diffusion layer 24 in the lower layer oxidizing with moisture. Furthermore, the 
same is said of the point that the n mold GaAs layer which is not illustrated can be partially formed 
between the p mold InGaAlP cladding layer 22 and the p mold AlGaAs current diffusion layer 24, 
and a current constriction can be performed. 

[0022] In this invention, the layers 18 A and 22 A which have grid distortion in a barrier layer 20 side 
are formed in each of cladding layers 18 and 22. A dopant can carry out the pile up of these 
distortion layers 18A and 22 A, and, unlike other parts of the layer in which a point defect and a 
misfit rearrangement exist by the high consistency, or a cladding layer, a lattice constant can 
constitute them as either of the layers in which a crystal defect exists. As for the thickness, of a 
distortion layer, it is desirable to carry out in general to seven to 8 atomic layer, i.e., about 2-3run. It 
is because grid distortion will become superfluous and will have a bad influence on the crystallinity 
of a cladding layer or an adjoining barrier layer, if thicker [ if a distortion layer is thirmer than this, 
the trap of an impurity is inadequate, and ] than this. Moreover, as for the formation location, it is 
desirable to be referred to as 0.1 micrometers or less by 0.001 micrometers or more from the 
interface of a cladding layer and a barrier layer so that it may explain in full detail behind. According 
to this invention, the trap of the impurity doped by cladding layers 18 and 22 being carried out, and 
carrying out diffusion invasion at a barrier layer 20 is lost by forming such distortion layers 18A and 
22A. Degradation of a luminescence property which was mentioned above can be controlled as the 
result, and a high brightness and long lasting light emitting device can be realized now. 
[0023] Next, it explains, referring to drawing 1 about the manufacture approach of the semi- 
conductor light emitting device by this invention. First, each class is grown up on the GaAs substrate 
12. For example, things can be caixied out, using an organic metal chemical-vapor-deposition 
method (MOCVD), a hydride chemical-vapor-deposition method (HCVD), the chemistry beam 
epitaxial method (CBE), a liquid phase grown method (LPE), etc. as a crystal growth method. The 
case where the MOCVD method is used is mentioned as an example, and a following discussion 
explains it. 

[0024] In the MOCVD method, trimethylindium (TMI), trimethylaluminum (TMA), and 
trimethylgallium (TMG) can be used as a raw material of an III group element. Moreover, as a raw 
material of V group element, an arsine (AsH3) and a phosphine (PH3) can be used, and a silane 
(SiH4) and dimethyl zinc (DMZ) can be used as doping gas, for example. 

[0025] The GaAs wafer used as a substrate is installed in the fission reactor of an MOCVD system, it 
is the basis of a hydrogen ambient atmosphere and a temperature up is carried out to about 800 
degrees C. Various kinds of material gas mentioned above is suitably introduced in a fission reactor 
with carrier gas, such as hydrogen, produces a pyrolysis on a GaAs substrate, and a predetermined 
crystal grows. 

[0026] In this operation gestalt, the n mold GaAs buffer layer 14 is first grown up on the n mold 
GaAs substrate 12, for example. The thickness is about 0.5 micrometers and carrier concentration 
can be set to abbreviation 4xl017cm-3. Furthermore, the n mold InGaAlP/GaAs light reflex layer 16 
(carrier concentration [ of about 4x101 7cm ] - 3), The n mold InGaAlP cladding layer 18 
(micrometers [ of thickness / about 0.6 ], carrier concentration [ of about 4xl017cm ] - 3), The 
undoping InGaAlP barrier layer 20 (micrometers [ of thickness / about 0.6 ], and lxl017cm carrier 
concentration to less than [ 3 ]), The p mold InGaAlP cladding layer 22 (micrometers [ of thickness / 
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about 0 6 ], carrier concentrnfon [ of about 4xl017cm ] - 3), The p mold AlGaAs current diffusion 
layer 24 (micrometers [ of thickness / about 5 ], carrier concentration [ of about 4xl018cm 1 - 3) 
Sequentia epitaxial growth of the p mold hiGaAlP moisture-proof layer 26 (micrometers [ of 
Oiickness / about 0. 1 ], carrier concentration [ of about 2x101 8cm ] - 3) and the p mold GaAs contact 
layer 28 (micrometers [ of thickness / about 0. 1 ], carrier concentration [ of about 2x1 01 8cm 1 - 3) is 
earned out. ^ 

[0027] Here, cladding layers 18 and 22, the current diffusion layer 24, and the moisture-proof film 
26 adjust the presentation so that a band gap may become large rather than a barrier layer 20 or 
optical transition may serve as a indirect transition mold, respectively. 
[0028] In this invention, in order to form the distortion layers 18A and 22A, the next one of 
approaches is employable. 

fn?h!^ The distortion layers 18A and 22 A can be introduced by stopping growth as the 1st approach 
m the growth order of a barrier layer.20, i.e., the telophase of growth of a cladding layer 18, and the 
early stages of growth of a cladding layer 22 on the occasion of growth of a cladding layer first III 
group gas is stopped and, specifically, the crystal growth between several 10 seconds is stopped by 
passing only V group gas. If it does in this way, the stoichiometric composition ratio on the front 
face of growth will be changed, and a crystal defect will be introduced into a surface layer. Thus the 
thickness of the distortion layer formed is about seven to 8 atomic layer, i.e., about 2-3nm In this 
distortion layer, the pile-up layer with the concentration of a dopant high as a result by which the 
dopant was accumulated in the growth front face is formed. Such a pile-up layer of a dopant is 
detectable with for example, a secondary ion mass spectrometry (SIMS) 

i H^Si -^" case of a growth arrest, if it continues supplying doping gas, a dopant will be spread in 
a cladding layer [ fimshing / growth ], and the carrier concentration of a cladding layer will rise 
superfluously. Therefore, it is desirable to also stop the material gas of a dopant with III group gas 
Thus, the formed distortion layers 18A and 22A carry out the trap of the impurity from a cladding ' 
m^. n^?^ ^ role which prevents degradation of the luminescence property of a barrier layer. 

A , ^ J approach of changing In presentation of the mixed-crystal system of lnO,5 0.5 (Gal -x 
Alx) P which is the ingredient of cladding layers 18 and 22 as the 2nd approach of forming a 
distortion layer is mentioned. As for change of In presentation, it is desirable to consider ^ 5 - 10% 
of withm the limits. It is because the amount of distortion is inadequate in it being less than f this 1 
the amount of distortion is too large in it being more than this and it has a bad influence on the 
crystallmity of a barrier layer. Accommodation of such an In presentation can be carried out by 
changing the balance of supply of each material gas mentioned above. You may dope by passing 
dopant gas also during growth of a distortion layer. Moreover, as for the thickness of the distortion 
layer it is desirable like the above-mentioned case to carry out to about seven to 8 atomic layer i e 
about 2-3nm. It is because grid distortion will become superfluous and will have a bad influence on' 
the crystallmity of a cladding layer or an adjoining barrier layer, if thicker [ if a distortion layer is 
tftinner than this, the trap of an impurity is inadequate, and ] than this 

[0032] Moreover, as for the distortion layers 1 8A and 22A introduced by these approaches it is 
desirable to form in the location of about 0.001 micrometers - about 0.1 micrometers from the 
interface of a cladding layer and a barrier layer so that it may explain in full detail behind 
Furthermore, such a distortion layer is good also as not a monolayer but multilayer structure In this 
case as the number of laminatings of a distortion layer, it is desirable to consider as about two-layer 
-10 layer. 

[0033] The n lateral electrode 32 is formed by depositing electrode metals, such as gold and a zinc 
alloy, after a crystal growth process which was explained above, performing patterning by the 
photoetchmg method, and forming the p lateral electrode 30, and depositing electrode metals such 
as gold and a germamum alloy, on a substrate rear face. As the deposition approach of an electrode 
metal, a vacuum deposition method can be used, for example. 

^J^^flnn''^'^^ '^'''''^^ method, it starts for the chip of the square configuration whose one side is 
about 300 micrometers, and a light emitting device 10 is completed. This light emitting device can 
be mounted in the mounting member which is not illustrated [ stem ], and can be used as an LED 
lamp with a diameter of about 5mm by wire bonding and the resin seal. 

[0035] In this invention, this invention person changed quantitatively the location which forms the 
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distortion layers 18A and 22 A, and conducted the prototype experiment which evaluates the life of a 
light emitting device. 

[0036] Drawing 2 is a graphical representation showing the relation between the formation location 
of a distortion layer, and the life of a light emitting device. That is, the axis of abscissa of this 
drawing expresses the distance from the interface of a cladding layer and a barrier layer to a 
distortion layer. The value of minus here of an axis of abscissa expresses the case where the 
distortion layer is formed in the barrier layer field. Moreover, the axis of ordinate of this drawing 
expresses the relative luminance after 1000-hour actuation. Here, "relative luminance" expresses the 
rate of the luminescence brightness after 1000-hour continuous action to early luminescence 
brightness. The sample used for evaluation is the resin seal LED lamp which was mentioned above, 
operating ambient temperature is a room temperature, and the operating current was made into 
30mA. Moreover, each plot in this drawing expresses the average of the evaluation result of 30 
samples, respectively. 

[0037] When the formation location of a distortion layer is located from the interface of a cladding . 
layer and a barrier layer in the about 0.005-micrometer or more range of 0. 1 micrometers or less so 
that drawing 2 may show, there are very few falls of luminescence brightness and reinforcement is 
realized. That is, when the location of a distortion layer is located in this range, it can be said that 
diffiision of the impurity from a cladding layer to a barrier layer is controlled effectively. About the 
optimal location of a distortion layer, that such an upper limit and a minimum exist will have a bad 
influence on a barrier layer here, if a distortion layer is too close to a barrier layer, and if too far from 
a barrier layer, it will be thought that it is because the impurity which exists between them carries out 
difftision invasion and reduces luminescence brightness to a barrier layer. 

[0038] Next, this invention was investigated about the relation between the number of laminatings of 
a distortion layer, and a component life. Drawing 3 is a graphical representation showing the relation 
between the number of laminatings of a distortion layer, and relative luminance. That is, the axis of 
abscissa of this drawing expresses the number of laminatings of a distortion layer. Moreover, the 
axis of ordinate of this drawing expresses the relative luminance after 1000-hour actuation. The 
sample used for evaluation is a resin seal LED lamp like the case of drawing 2 , operating ambient 
temperature is a room temperature, and the operating current was made into 30mA. Moreover, each 
plot in this drawing expresses the average of the evaluation result of 30 samples, respectively. Here, 
any sample set the formation location of a distortion layer to 0.01 micrometers from the barrier layer, 
and, as for formation spacing, made thickness of 0.05 micrometers and each distortion layer about 
seven to 8 atomic layer. 

[0039] When the number of laminatings of a distortion layer is 1-10 layers so that drawing 3 may 
show, there are very few falls of luminescence brightness and reinforcement is realized. That is, 
when the location of a distortion layer is located in this range, it can be said that diffiision of the 
impurity from a cladding layer to a barrier layer is controlled effectively. Here, it is thought that a 
life will fall for a bad influence attaining to the crystallinity of a barrier layer with the increment in a 
distortion layer if the number of laminatings of a distortion layer becomes 12 or more layers. 
[0040] Drawing 4 is the graphical representation which compared the life of the light emitting device 
by this invention, and the conventional light emitting device. That is, the axis of ordinate of this 
drawing expresses the relative luminance after 1000-hour actuation. The samples used for evaluation 
are the light emitting devices A, B, and C by this invention, and the conventional light emitting 
device for a comparison. Here, the light emitting device A by this invention is the sample which 
introduced the distortion layer by the growth arrest method mentioned above. Moreover, when a 
light emitting device B decreases the presentation of an indium 5%, the sample and light emitting 
device C which introduced the distortion layer are the sample which carried out the five-layer 
laminating of the distortion layer by the growth arrest method at intervals of [ of 0.05 micrometers ] 
formation. It is a resin seal LED lamp, operating ambient temperature is a room temperature, and the 
operating current made any sample 30mA. Moreover, each plot in this drawing expresses the average 
of the evaluation result of 30 samples, respectively. 

[0041] The conventional light emitting device is averaged, to having been about 70% of relative 
luminance, each relative luminance of the light emitting device by this invention is very as high as 
95 -T00%, and reinforcement is realized so that drawing 4 may show. That is, according to this 
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irntroiS efSr ""^ -P-ity fro., a cladd.ng layer to a barrier layer is 

[0042] As mentioned above, although explained referring to the example which used the double 
ti?s nvTn^l ?h-r '"""^^^l system asan ingredient system about the gestait of operation of 

can ieZuir^d with ^ T 'Tm ' '° ^^^^ ^^^'^P'^' ^^"^-^'^"t effectiveness 

can be acquired with the application of this invention also about the light emitting device which has 

double hetero mold structures, such as an AlGaAs system, an InGaAsP system, and "n InGaAlN 

[0043] -Moreover, you may be the structure which it was not limited to the configuration illustrated 
also about the conductivity type, but p mold and n mold reversed o'^iguration illustrated 

[0044] Furthermore, this invention is applicable also about the light emitting device which has the 
so-called ^mgle hetero mold structure of it not being limited to double hetero mold stmcLre for 
example, having only one heterojunction. in addition, it is possible to boil many thingT and to 
defom and carry out in the range which does not deviate from the summary of'lhis^Svendon 

[Effect of the Invention] According to this invention, according to a simple process, the impuritv of a 
c adding layer can carry out diffusion invasion at a barrier layer, and reduction whi<^h de^^^^ 
luminescence property can be prevented very effectively. As the result, compared with the fo^er 
even if it cames out continuous action by the high current, there can be very few fXof a 

mS^rTh''''/'°P'"^ ^"'^ '^'y ^^^""^ ^ '^^^"8 emitting device by high brightness 
[0046] Therefore, m various kinds of applications, such as various displays installed outsfde the 

Sto^^s Td^t tl^m^^^^^ signal a inroad safety signaJ, an'aiLnciator for ca^s. il i: high 

S;t?nt o^Tnd^^^^^^ "'"'^ ^^^•^"^^^ ^^^^"^"'^>^ be offered now, afd 



[Translation done.] 
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* NOTICES * 

■ « 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

.1 .This document has been translated by coniputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate and the 1st cladding layer which consists of a group III-V semiconducter 
formed on said substrate, The barrier layer which consists of a group III-V semiconducter formed on 
said 1st cladding layer. Are the semi-conductor light emitting device equipped with the 2nd cladding 
layer which consists of a group III-V semiconducter formed on said barrier layer, and inside [ it is 
said the 1st cladding layer and said 2nd cladding layer ] sets to either at least. The semi-conductor 
light emitting device characterized by preparing the grid distortion layer which has a crystal defect 
so that it may protect that an impurity carries out diffusion invasion from said cladding layer to said 
barrier layer. 

[Claim 2] Said grid distortion layer is a light emitting device according to claim 1 characterized by 
being constituted as a layer in which the dopant is carrying out the pile up by interrupting crystal 
growth in the crystal growth process of said cladding layer. 

[Claim 3] Said grid distortion layer is a light emitting device according to claim 1 characterized by 

being constituted as a layer from which the lattice constant has shifted in 10% or less of range at 5% 

or more as compared with other parts of said cladding layer by changing said group's III-V 

semiconducter presentation in the crystal growth process of said cladding layer. 

[Claim 4] Said grid distortion layer is the light emitting device of any one publication of claim 1-3 

which is 0.001 micrometers or more from the interface of said cladding layer and said barrier layer, 

and is characterized by being formed in the location of less than 0.1 micrometers. 

[Claim 5] The light emitting device of any one publication of claim 1-4 characterized by the thing of 

said 1st cladding layer and said 2nd cladding layer done by one or more layers for the laminating of 

said ten or less-layer grid distortion layer in either at least. 

[Claim 6] Said group III-V semiconducter is the light emitting device of any one publication of claim 
1-5 characterized by being one chosen from from among the groups which consist of an InGaAlP 
system, an InGaAlN system, an InGaAsP system, and an AlGaAs system. 
[Claim 7] The 1st process which grows the 1st cladding layer which consists of a group III-V 
semiconducter on a substrate, The 2nd process which grows the barrier layer which consists of a 
group III-V semiconducter on said 1st cladding layer, The 3rd process which grows the 2nd cladding 
layer which consists of a group III-V semiconducter on said barrier layer, It is the manufacture 
approach of a preparation ******** light emitting device. At least of said 1st process and said 3rd 
process either The manufacture approach of the semi-conductor light emitting device characterized 
by including the grid distortion layer formation process which forms the grid distortion layer which 
has a crystal defect in said cladding layer in the middle of growth of said cladding layer. 
[Claim 8] It is the approach according to claim 7 characterized by carrying out by performing said 
growth in said 1st [ the ] - the 3rd process by the organic metal chemical-vapor-deposition method, 
and said grid distortion layer formation process's intercepting the material gas of the III group 
element which constitutes said cladding layer, and supplying only the material gas of V group 
element. 

[Claim 9] It is the approach accordiiig to claim 7 characterized by performing said growth in said 1st 
[ the ] - the 3rd process by the organic metal chemical-vapor-deposition method, and performing said 
grid distortion layer formation process by changing the flow rate of the material gas of an III group 
element and the material gas of V group element which constitute said cladding layer. 
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Srn^ Q L.r..S " '^y^,*^ formation process is the approach of any one publication of 

claim 7-9 characterized by havmg the process which prepares predetermined spacing and forms said 
ten or less-layer one or more layer grid distortion layer of each other 

[Claim 1 1 ] Said group III-V semiconducter is tlie approach of any one publication of claim 7-10 
characterized by being one chosen from from among the groups which consist of an InGaAlP ' 
system, an InGaAlN system, an InGaAsP system, and an AIGaAs system 



[Translation done.] 
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